Localization and ultrastructure of pulmonary dendritic cells during delayed-type hypersensitivity reactions in mice.
Dendritic cells (DCs) are widely distributed in the airways and can serve as potent antigen-presenting cells. To clarify their involvement in the cell-mediated immune responses of the lung, we immunohistochemically investigated their distribution and kinetics during pulmonary delayed-type hypersensitivity (DTH) reactions induced in sensitized mice by intratracheal instillation of hapten. Cellular infiltrate appeared around the bronchiole and its accompanying blood vessel at 12 h after elicitation and progressively expanded by 48 h. As quantitated by computer-assisted morphometry, I-A(+) DCs and CD4(+) Th cells significantly increased in number around the bronchiole to a maximum at 24 h, whereas F4/80(+) macrophages were predominantly accumulated around the accompanying vessel with a peak at 48 h. Serial-section analysis revealed that DCs were colocalized with Th cells in the inflamed peribronchiolar tissue. Immunoelectron microscopy demonstrated that DCs found inside and around the capillaries and venules of peribronchiolar interstitium displayed round forms, indicating their emigration from here, while those situated far from the microvessels were elongated, often in close apposition to the lymphocytes. Mitosis of DCs was rarely seen. The present results suggest that peribronchiolar accumulation of DCs resulting from accelerated influx of blood-borne immature DCs and the interaction with T cells at the application site may play inducing roles in the development of pulmonary DTH reactions by enhancing the recruitment of macrophages.